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Nivolumab therapy for metastatic collecting duct
carcinoma after nephrectomy
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Rationale: Collecting duct carcinoma (CDC) is a rare type of nonclear renal cell carcinoma, often presenting at an advanced stage \
of the disease, and standard treatment guidelines have not been established.

Patient concerns: A 73-year-old man was admitted to our hospital with complaints of fever and lower right back pain.

Diagnoses: Computed tomography revealed a poorly defined tumor of the right kidney without metastasis. The patient underwent
right radical nephrectomy and was diagnosed with clinical stage T1bNOMO renal cancer; the pathological findings showed collecting
duct carcinoma.

Interventions: After nephrectomy, multiple lung metastases were found in the following month, so first-line chemotherapy of
gemcitabine (1000mg/m? on days 1 and 8, every 21 days) and cisplatin (70mg/m? on day 2, every 21 days) was administered. Due
to disease progression, targeted therapy with axitinib (10 mg/body) and second-line chemotherapy of paclitaxel (200mg/m? on day
1, every 21 days) and carboplatin (area under the curve of 6 on day 1, every 21 days) were subsequently administered. However, the
lung metastases progressed and new metastases spread to the right adrenal gland, liver, and lymph nodes. Based on the high
expression of programmed death-ligand 1 in tumor cells, we treated the patient with the immune checkpoint inhibitor nivolumab.

Outcomes: After 2 courses of treatment, he experienced a partial response and improved performance status, and thus was
discharged from the hospital. To date, the patient is on his fifth course of treatment as an outpatient without disease progression.

Lessons: The findings of our study suggest that nivolumab may be effective even if the patient has highly progressive CDC with a
low PS, if PD-L1 is highly expressed in the tumor cells.

Abbreviations: CDC = collecting duct carcinoma, CT = computed tomography, PD-1 = programmed cell death protein 1, PD-L1
= programmed death-ligand 1, PR = partial response, PS = performance status.
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1. Introduction disease. Up to 40% of patients have metastatic spread at initial
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Collecting duct carcinoma (CDC) is a rare type of nonclear renal
cell carcinoma, often presenting at an advanced stage of the
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Mini Abstract: A patient with metastatic collecting duct carcinoma after
nephrectomy, chemotherapy and targeted therapy had experienced remarkable
response with the immune checkpoint inhibitor nivolumab.
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presentation, and most die within 1 to 3 years from diagnosis.
CDC originates in the distal collecting duct and shares biologic
features with urothelial carcinoma.>3! Surgical treatment of
the primary lesion is performed in many cases, after which
immunotherapy, chemotherapy, and targeted therapy are
performed as systemic treatments.'**! Because CDC is rare, it
has been difficult to conduct large-scale clinical trials, and
standard treatment guidelines have not been established.

Immune checkpoint inhibitors are currently used to treat renal
cell carcinoma and urothelial carcinoma. Nivolumab is a
programmed cell death protein 1 (PD-1) immune checkpoint
inhibitor antibody that selectively blocks the interaction between
PD-1, which is expressed on activated T cells, and programmed
death-ligand 1 (PD-L1) and PD-L2, which are expressed on
immune cells and tumor cells./! This inhibition of binding
between PD-1 and its ligands by nivolumab stimulates the
apoptosis of activated T cells, resulting in antitumor effects.

In this study, we describe a case of rapidly advanced recurrence
of CDC after nephrectomy that markedly responded to immune
checkpoint inhibitor therapy with nivolumab.

2. Case report

This case report was approved by the research ethics committee
of Aidu Chuo Hospital. A 73-year-old man was admitted to our
hospital with complaints of fever and lower right back pain. He
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Figure 1. Contrast-enhanced abdominal CT revealed a poorly enhanced
tumor of 55mm in diameter in the inferior pole of the right kidney. CT=
computed tomography.

had a past history of nonmuscle invasive bladder cancer, which
had been treated with transurethral resection of the bladder
tumor and intravesical immunotherapy with Bacillus Calmette-
Guerin. His Eastern Cooperative Oncology Group performance
status (PS) was 0. Initial laboratory findings revealed a white
blood cell count of 13560/pL and a C-reactive protein level of
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8.14mg/dL. Computed tomography (CT) showed a poorly
defined tumor of 55mm in diameter in the inferior pole of the
right kidney (Fig. 1). No obvious metastasis was observed.
Because renal abscess was suspected, ultrasound-guided biopsy
of the lesion was performed. The majority of biopsy specimens
were necrotic tissue, and structural destruction and abnormal cell
proliferation were observed; thus, malignancy could not be
denied. Radical nephrectomy of the right kidney was performed,
and histopathological diagnosis showed CDC with Fuhrman
grade 4. The expression of PD-L1 was examined in the primary
lesion and high expression was found in the tumor cells (Fig. 2).
The patient complained of being in poor physical condition 1
month after surgery, and CT scans showed multiple lung
metastases. Thus, six courses of chemotherapy with a combina-
tion of gemcitabine (1000 mg/m” on days 1 and 8, every 21 days)
and cisplatin (70mg/m> on day 2, every 21 days) were
administered as first-line treatment, after which CT scans showed
a partial response (PR). However, 1 month after completing
chemotherapy, CT scans revealed progression of the lung lesions;
thus, targeted therapy was performed with 10 mg axitinib for 1
month. Because the lung metastases progressed and the patient’s
PS worsened to 1, the treatment was changed to a combination of
paclitaxel (200 mg/m> on day 1, every 21 days) and carboplatin
(area under the curve of 6 on day 1, every 21 days) as second-line
chemotherapy for 2 months. However, the lung metastases
progressed and spread to the right adrenal gland, liver, and lymph
nodes, and his PS worsened to 2, requiring the patient to be
hospitalized.
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Figure 2. High-power view of hematoxylin and eosin (HE)-stained sections [(A) HE, 200x] and low-power and high-power view of PD-L1 in surgical specimens [(B)
PD-L1, 40x; (C) PD-L1, 200x]. PD-L1 was highly expressed in renal tumor cells. HE=hematoxylin and eosin.
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Figure 3. Chest CT shows changes in lung metastases. Just before initiating nivolumab treatment (A), and after 2 months of nivolumab treatment (B). CT=

computed tomography.

Based on the high expression of PD-L1 in tumor cells, the
patient received immune checkpoint inhibitor therapy with
nivolumab (3mg/kg on day 1, every 14 days) as an inpatient.
After completion of the first course of treatment, his PS remained
unchanged, and a chest x-ray showed that the lung metastases
had increased in size. However, during the second course of
treatment, the patient’s general condition began to gradually
improve each day. Furthermore, after completing 2 courses of
nivolumab, CT scans revealed a PR of lung metastases and other
lesions also shrank (Fig. 3). The patient’s PS improved from 2 to
1, allowing him to be discharged from the hospital. To date, the
patient is on his fifth course of treatment as an outpatient, and has
not experienced adverse effects or disease progression.

3. Discussion

The only prospective study on the treatment of CDC was
reported by Oudard et al® According to that regimen of
gemcitabine plus cisplatin or carboplatin, an objective response
rate of 26% was induced in a patient with metastatic CDC."! In
many cases, patients with metastatic CDC are treated based on
the treatment strategy for urothelial carcinoma.”! Because this
therapy is considered the standard treatment for metastatic CDC,
we used it as first-line chemotherapy. The effects of targeted
therapy on the treatment of CDC have not yet been established.”!

To the best of our knowledge, there have only been 2 case
reports that have described the efficacy of immune checkpoint
inhibitors against CDC. Rimar et al'”! reported the first case in
which nivolumab was used in a patient with CDC, who had
initially been treated with chemotherapy and subsequently
treated with a tyrosine kinase inhibitor; this patient achieved
PR with nivolumab therapy.”! Mizutani et al®! also reported a
patient with metastatic CDC who responded well to nivolumab
therapy. Moreover, the surgical specimens from this patient
highly expressed PD-L1. Both reports demonstrated the
possibility that nivolumab could be effective in treating CDC,
and our case report supports their findings.

In immune checkpoint inhibitor therapy, a phenomenon in
which the lesions temporarily worsen has been reported as
pseudo progression.!”! Therefore, evaluation criteria other than
the conventional World Health Organization evaluation and
Response Evaluation Criteria in Solid Tumors have been
established.'”! Even in this case study, although the lung
metastases temporarily progressed during the first course of
nivolumab therapy, it was not certain whether progression of the
disease or pseudo progression occurred. Nevertheless, we
confirmed that a PR was achieved after 1 month of immune
checkpoint inhibitor therapy, because the patient’s PS clearly
improved and his lung and other metastases clearly shrank after
the second course of treatment.

The high expression of PD-L1 in clear cell renal carcinoma and
non-clear cell renal carcinoma correlates with a poor progno-
sis.' 1121 However, the correlation between PD-L1 expression
and the response rate to nivolumab is unclear.""*! Mizutani et al'®!
reported that high PD-L1 expression in CDC contributes to a
favorable clinical response to nivolumab, and the findings from
our case study are in accordance with that study. It can be
presumed that the high expression of PD-L1 found in our case
was a prognostic indicator of the high malignant potential of
the carcinoma and the patient’s poor clinical outcome. His PS
worsened as the disease progressed, requiring him to be
hospitalized. However, the patient’s general condition markedly
improved with administration of nivolumab, which allowed him
to receive therapy as an outpatient.

The findings of our study suggest that nivolumab may be
effective even if the patient has highly progressive CDC with a
low PS, if PD-L1 is highly expressed in the tumor cells. A large-
scale prospective study of patients with CDC treated with
nivolumab is needed to confirm our results.
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